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The Criadero Quartzite is one of the most distinctive Paleozoic formations of the
Iberian Massif because it hosts the famous mercury mineralization of Almadén (Central-
Iberian Zone), where mining started more than 2,000 years ago and has since accounted
for one third of the cumulative world mercury production (Ortega Gironés & Hernández
Sobrino, 1992). The Criadero Quartzite has been traditionally considered as “basal Silurian”,
correlating with the entire Llandovery or possibly the Llandovery and Wenlock. However,
a low-diversity Hirnantia Fauna indicates that its basal part spans the Ordovician/Silurian
boundary (García Palacios et al., 1996; Villas et al., 1999). Previously, graptolites possibly
of Aeronian age were reported from the uppermost beds of a lateral equivalent of the
Criadero Quartzite, located east of the Almadén syncline (Gutiérrez-Marco & Pineda
Velasco, 1988; García Palacios et al., 1996).
The Criadero Quartzite displays important variations in thickness and lithologies in the
southern flank (65-70 m) of the Almadén syncline in comparison with sections in the
northern flank (0-30 m), which have been related to shallower environments of  blanket
sandstones deposited by tidal currents prevailing in the south (Gallardo-Millán et al.,
1994).
The graptolite locality described here lies in the upper part of the Criadero Quartzite
on the northern flank of the syncline, about 11 Km NE of the Almadén mine. The
graptolites occur in an alternating sequence (7-8 m thick) of dark micaceous sandstones
and shales from a bed of sandstone with weathered pyrite nodules that is 4 m above the
top of the coquinoid quartzite bearing the Late Ordovician Hirnantia Fauna described by
Villas et al. (1999). The monospecific assemblage comprises abundant specimens of a
biserial graptolite provisionally identified  here as Normalograptus scalaris (Hisinger),
which is a widespread species ranging from the middle Aeronian Pribylograptus leptotheca
or Lituigraptus convolutus biozones to the lowest Spirograptus turriculatus Biozone
(lower Telychian). The most interesting aspect is, however, the extraordinary three-
dimensional preservation of the specimens, which occur as empty rhabdosomes with the
periderm apparently replicated by iron-oxides and with a minor proportion of phyllosilicates.
This preservation may be explained by multiphase pyritization of the graptolites, similar
to some samples described by Underwood & Bottrell (1994). In this sense, the framboidal
pyrite that mineralized the periderm during very early diagenesis was remarkably resilient
not only to subsequent deformation, but also to the differential weathering of the massive
overpyrite that constitute the nodules that wholly enclosed rhabdosomes.
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The occurrence of pyrite nodules within the Criadero Formation was reported by
Saupé (1971) from a single horizon of black quartzites at the base of the Upper Quartzite
member (8-10 m). This basal horizon of the San Francisco ore body, may be even a
lateral equivalent of the bed here studied on the northern flank of the syncline, which a
further search of graptolites at the Almadén mine could clarify.
This work is a contribution to the project CGL2006-07628/BTE of the Spanish Ministry
of Science and Innovation.
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